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SUMMARY

|
This report contains a proposed feeding system for large classes of ships that are in port ‘]
during Ship Restricted Availability (SRA), Planned Restricted Availability (PRAV) or other 1
overhauls. The major objective of this project was to reduce shipboard foodservice labor 1
requirements during SRA/PRAV. In order to satisfy the objective, convenience-type foods,
which would decrease Mess Management Specialists (MS) labor requirements, were tested and 1
evaluated to determine customer and MS acceptability. The majority of test items demonstrated i
their potential for use in this proposed foodservice system. This system provides for three !
separate but consolidated foodservice outlets; a full service satellite A-ration outlet relying !
heavily on preprepared convenience foods, a modular fast food/service outlet including facility i
and equipment description/menu concept and a vending machine service. It is envisioned that
this in-port feeding system will reduce MS labor requirements while in port as well as improve
shipboard overhaul productivity.

Further study conducted under an Intergovernmental Personnel Act (1IPA) investigated the
potential of utilizing existing dining facilities to support satellite foodservice outlets on or near
the pier area. It was determined that the dining facilities selected for the analysis have sufficient
foodservice equipment and facility capacity to support these outlets. However, this alternative
does require additional foodservice labor and may necessitate the utilization of shipboard
foodservice personnel while in port (see series Volume 3, NATICK/TR—-83/037). In conjunction
with the personnel, equipment, and facility evaluation, an - analysis was conducted under a
second IPA to identify and develop appropriate quality control requirements necessary to
support both the central food preparation facility and satellite outlets, (series Volume 4,
NATICK/TR—-83/038).

Finally, a cost/benefit analysis of the existing conventional in-port foodservice operations
for the USS Alamo and USS Kitty Hawk and one that incorporates a large percentage of
convenience foods was conducted under a third IPA. A 21-day A-ration menu cycle was designed
for optimum use of convenience food for Navy in-port feeding. The menu was used to compare
direct food and labor costs for the convenience food system versus the current conventional
system. Daily food costs for the convenience food system averaged $3.14 versus $3.03 for
the conventional system. Direct labor cost analysis based on monthly computation showed
a labor cost reduction with the use of convenience food of 33.6 percent and 56.5 percent
for the USS Alamo and USS Kitty Hawk, respectively (series Volume 2, NATICK/TR—83/036).
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PREFACE

During FY80 to FY82 the Operations Research and Systems Analysis Office at the US
Army Natick Ressarch and Development Laboratories (NLABS) conducted an investigation of
the Navy in-port feeding system under Task AA, Project 1L162724AH99A, Analysis and Design
of Military Feeding Systems, of the DoD Food Research Development Testing and Engineering
Program. The military service requirement identification was USN 9—2 In-port Feeding Systems
for Shipboard Personnel. The purpose of this project was to develop and evaluate analytically
alternative foodservice system concepts for providing meals to surface ship crew members during
extended in-port periods. in particular, a system was desired to reduce onboard foodservice
personnel labor requirements to provide the cooks time for leave, liberty, and training
comparable with that enjoyed by other members of the crew, and, secondly, to reduce the
loss of ships’ force overhaul productivity resuiting from messing delays. In addition, the
proposed system was to provide highly acceptable and nutritious meals at a quality level that
was equal to or better than that presently being served to shipboard personnel while in port.

The initial analytical effort was conducted at Naval Air Station (NAS) North Island, CA,
and Naval Station (NAVSTA) San Diego, CA, during fiscal 4080 and 1081. The emphasis
during this time period was on defining the system of in-port feeding utilized in both the
larger and smaller ship clames. It soon became apparent that a formally structured in-port
feeding system was nonexistent and that the need for one was more prevalent to support the
larger classes of ship in port. Thus, the investigation focused on potential solutions for aircraft
carriers.

in order to accomplish this task, the service and expertise of many people were necessary.
Specifically, the authors would like to thank the Navy Food Service Systems Office (NAVFSSO)
for defining broad objectives and reviewing proposed project plans. We also wish to express
our appreciation to Commander A. McKechnie, Lt. Jones, and MSCM Struthers assigned to
the staff of Commander, Naval Air Forces, US Pacific Fleet (COMNAVAIRPAC), Lt. M. Halloran
assigned to staff of Commander Naval Surface Ships, US Pacific Fleet (COMNAVSURPAC),
the West Coast Navy Food Management Team and the staff of the US Naval Supply Center,
San Diego, CA for their cooperation and support throughout the study; Mr. Joseph W.
Szczeblowski of the Food Engineering Laboratory, NLABS, for his guidance in ensuring proper
handling of the Tray Packs; Dr. Herbert Meiseiman, Head, Behavorial Science Division, Science
and Advanced Technology Laboratory, for developing the customer and foodservice worker
questionnaires and surveys used in this project; and Ms. Barbara Bell and Mr. Joe Hunn also
of the Behavioral Science Division who devoted many hours in conducting the consumer and
mess specialist surveys.

As in the case of any research and development system project of such broad scope,
appreciation is due other Natick Laboratories personnel. These include Dr. Robert J. Bymne
in his former capacity as Chief, Operations Research and Systems Analysis Office (now Technical
Director, US Army Natick Research and Development Laboratories); Mr. R. P. Richardson in

-his former capacity as Program Manager, Operations Research and Systems Analysis Office (now

Special Asmistant for Planning and Program Evaluation, US Army Natick Research and
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Development Laboratories); and Mr. Robert J. Walsh, Program Manager, Operations Research

e and Systems Analysis Office (OR/SAO) for their overall technical guidance, encouragement,
| and support. The authors wish to extend a special thanks to Mr. Philip Brandler, Chief, OR/SAO
o for his direction and assistance in completing this report. Acknowledgement is also given to
',itz; Mrs. Cheryl Stoops for her efforts in secretarial support of the project.

W

o Because the information in this report refers to United States installations and feeding

systems only, United States customary units rather than metric are used throughout.
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AN IN—-PORT FEEDING SYSTEM FOR SHIPBOARD PERSONNEL
VOLUME |

. INTRODUCTION

There presently exists in the Navy a need to reduce onboard labor requirements for
foodservice personnel (mess management specialists and foodservicemen) when the ships are
in port during ship restricted availability {SRA), planned restricted availability (PRAV) or other
overhauls, during maximum leave/liberty period and during regular operating periods. The
purposes for reducing foodservice staffing levels and/or required man-hours when ships are
in-port is to free personnel for other priority tasks (such as training) that are normally required
during such periods, and to provide time for leave and liberty comparable with that enjoyed
by other members of the crew.

in consonance with these objectives, the Chief of Naval Operations (CNO) has created
a task group to investigate methods for improving quality of life for enlisted personnel onboard
ships, primarily through reducing workloads. [n addition, the CNO feels that some enlisted
dining facilities (EDFs) ashore have periodically become severely overcrowded due to the
requirements to provide foodservice to crews of ships in overhaul while meeting the facilities’
normal messing requirements. Therefore, corrective action is necessary in order to reduce both
crew dissatisfaction as well as the collective loss of ships’ force overhaul productivity resulting
from messing delays. These messing delays are due not only to overcrowding at the ashore
EDF but also due to the fact that shipboard personnel while in-port must be bussed to the
ashore EDF at a substantial loss of working time (estimated loss is one hour per person for
lunch). The in-port feeding project therefore is consistent with broad Navy goals.

Il. DEFINITION AND ANALYSIS OF EXISTING
IN—-PORT FOODSERVICE SYSTEMS

The preliminary analysis soon indicated that there was no universally accepted or formally
structured foodservice system for the various sizes of ships while in SRA or PRAV. The
foodservice system was primarily designated by the individual commanding officers of ships
in-port and was based on their personal preferences and/or perceived requirements. These
alternatives included:

o Enlisted dining facilities ashore
O Vending system

O Mobile unit (cold truck)

O Ship’s galley (own)

O Ship’s galley (other)

O Tenders

© Barges
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Initial investigations of each foodservice system alternative revealed a number of negative aspects
that hampered efficient foodservice operations while in-port. These negative operational
characteristics are listed below.

A
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Eﬁ 1. Enlisted dining facilities (EDF) ashore. The majority of ashore EDFs are a substantial
S distance from the pier area, necessitating the transportation of shipboard personnel, which results
:::-‘;:' in a loss of ship's overhaul productivity while in-port. {n addition, this influx of shipboard
- personnel at these facilities results in severe overcrowding and disrupts normal operations.

Further, the transportation of shipboard personnel to an ashore EDF for meals does not

eliminate the requirement for shipboard foodservice labor. Mess Management Specialist (MSs)
assigned to ships utilizing the ashore EDF must report to that EDF to assist in meal preparation.

2. Vending system. Some negative aspects encountered with the vending operations
included lack of adequate variety as well as marginal quality. In addition, runouts of
high-preference food items were common. Mechanical breakdowns, the impersonal nature of
a vending system, as well as the montony (i.e., type of service, food) were also identified.

3. Mobile unit {cold truck). Because of their limited serving capability (150 to 250)
frequent resupply is necessary with these units unless the crew size is small. This drawback
becomes critical when one considers the large in-port crew sizes (1,900 to 2,200) of ships
such as aircraft carriers. The constraint on the number of customers that can be served further
implies that the types and variety of foods available are limited as well.

4. Ship's galley (own). In many instances when ships are in-port, their galleys and
mess decks are undergoing repairs and renovations. This industrial environment is not conducive
to efficient food preparation or dining and leads to customer dissatisfaction. In addition, using
the assigned ship’s mess deck does not offer the crewmember a2 “change of scene’” when in-port.
Furthermore, menus may be somewhat limited because of the nonavailability of foodservice
equipment which is being repaired or replaced.

5. Ship’s galley (other). This alternative is primarily available to smaller ships. All
smaller ships in-port are not simultaneously undergoing repair and renovation of their galleys
and messdecks, thus comparable foodservice support is often available. Because of the smatl
crew sizes, disruption of normal messing operations of other ships providing foodservice support
is minimal. When a carrier is in port a smaller ship can not provide the foodservice support
required for carrier-sized crews.

6. Tenders and barges. Tenders and barges could supply foodservice support to smaller
ships. However, because of limited capacity, tenders and barges, are not able to support
shipboard personnel from aircraft carriers. Furthermore, discussions with the Naval Sea Systems
Command (NAVSEA) indicated that barges are in limited supply especially for foodservice
applications.

10
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It is apparent that classes of smaller ships (e.g., fast frigates, destroyers and LSTs) have
available to them a greater number of feeding alternatives while in port undergoing SRA or
PRAV. For smaller ships, foodservice can be provided by mobile units, barges and tenders,
or other ships’ galleys. The positive attributes of these alternatives are as follows:

1. The mobile unit requires no shipboard MS labor, can offer an acceptable
fast-service/food concept, operates with low food costs and can be located in close proximity
to the ship.

2. Barges and tenders can offer A-ration meals with adequate variety and nutrition, can
be located in close proximity to the ship and, aithough the change of environment may be
minimal, they do remove personnel from the ship.

3. Utilizing the mess decks of other ships in port eliminates the need to operate the
assigned ship‘’s mess during overhaul periods as well as enables A-ration meals to be offered;
the location at the same pier area reduces the collective loss in overhaul productivity due to
messing delays.

Therefore, because the need was more prevalent within the classes of larger ships, the
primary thrust of the project was toward addressing concepts to alleviate problems associated
with feeding carrier shipboard personnel while in port.

Ill. FOODSERVICE ALTERNATIVES FOR AIRCRAFT
CARRIER PERSONNEL WHILE IN-PORT

The investigators’ analysis identified several possible alternative foodservice concepts for
in-port feeding of carrier personnel. These concepts included utilizing the existing ship’s galley,
the ashore EDF, a modular fast-foodservice facility, a satellite feeding facility, and a vending
machine service. The positive and negative attributes of each of these foodservice alternatives
are provided below. The attributes were identified by comparing the details of.each type
of operation with the objectives of decreasing foodservice labor and the collective loss of ship’s
overhaul productivity due to messing delays while providing acceptable quality foodservice.

A. Existing Ship’s Galley

The primary advantage of this alternative is one of location. There would be no loss
of ship’s overhau! productivity due to the fact that the crewmembers would not have to leave
the ship. In addition, if the galley itself were not under repair and utilities were uninterrupted,
the galley would continue to produce a variety of nutritious A-ration meals, as it would
underway. However, this option does not allow for any reduction of shipboard foodservice
labor requirements. Further, in many cases, while ships are in-port, galley and mess decks
are undergoing renovation, or utilities are shut down. Therefore, either foodservice aboard
is totally precluded or personnel are exposed to a hazardous industrial environment, which
leads to disruptions in messdeck operations as well as customer dissatisfaction.

1
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8. Enlisted Dining Facility Ashore

Because of the capabilities of ashore enlisted dining facilities to produce and prepare
A-ration meals, this option offers a wide variety of acceptable, nutritious meals. The principal
drawback is that the majority of existing EDFs ashore are a substantial distance from the
pler area, requiring transportation of shipboard personnel. This need for transportation to
and fro results in messing delays and loss of shipboard overhaul productivity and, because
of overcrowding and fluctuations in headcount, a disruption of normal EDF activity. These
drawbacks could be overcome by constructing a designated EDF for shipboard personnel close
to the pier area and enhancing the operation by implementing new food concepts to reduce
foodservice labor requirements. Naturally, the construction of any type of facility is a retatively
expensive proposition. Further, it would be expected that ship foodservice workers would
staff these facilities or help at existing facilities shared with shore personnel.

C. Satellite Facilities

Satellite facilities serving preprepared foods provided by a central food preparation facility
(an ashore EDF) can be located on or near the pier area. Further, staffing levels for these
facilities would be minimal because the foods (preprepared-and frozen) to be offered at these
outlets require only to be heated and served. The potential of utilizing semiskilled foodservice
personnel rather than highly trained cooks to perform this task should not be overlooked as
well. It should be noted that the modest staffing requirements at the sateliite may be offset
to some degree by the need for ship foodservice personnel to assist at the central food
preparation facility.

The logistics involved in operating a satellite facility are more complex than some of the
other alternatives. The transportation of frozen-food products from the central food preparation
facility to the satellite outlets and monitoring of inventory to ensure adequate supplies would
have to be closely controlled. Furthermore, the ability of existing ashore EDFs to support
satellite facilities would have to be determined for each base. To better analyze this alternative,
an investigation was conducted under an Inter-Governmental Personnel Agreement {IPA)
between the University of Nevada, Las Vegas and the US Army Natick Research and
Development Laboratories (NLABS).

For the analysis EDFs at two potential sites were selected. Specifically, dining facilities
located at Naval Air Station (NAS) North Island and Naval Station (NAVSTA) San Diego were
investigated to determine their capability and capacity to preprocess foods for satellite feeding
operations. Personnel requirements, equipment capacity and the facilities were evaluated to
determine the maximum feasible output of the EDF with a minimum of new equipment and
facility changes. In both cases it was envisioned that the processed foods would be trucked
from the EDF to onshore satellite foodservice areas or directly to in-port ships for the plating
and serving of meals. A carrier was used as an example for the EDF at North Island. It
was determined that both EDF NAVSTA San Diego and EDF NAS North Island have equipment
and facility capacity to produce additional meals if additional employees are provided for each
satellite facility (see Volume 3 in this series, A Personnel, Equipment, and Facility Evaluation
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- of the Enlisted Dining Facilities at NAS North Island and NAVSTA San Diego, by Frank D.
Borsenik, NATICK/TR—83/037). This requirement for additional employees to support the
satellite feeding facilities may, as mentioned before, necessiate the utilization of shipboard
foodservice personnel while in-port.

.*:

74

j,: in conjunction with the personnel equipment and facility evaluation conducted by the

- University of Nevada, an analysis was done under a second |PA between the San Diego State
University, California, and NLABS. The purpose of this segment of the analysis was to determine
the appropriate quality control requirements needed to support a proposed US Navy military

A foodservice system in San Diego where products are prepared centrally and distributed to remote

. locations for heating, serving and consumption. The quality control system developed ensures

that foods produced and consumed are of high nutritional and sensory quality as well as safe

¥ from pathogenic foodborne microorganisms. This work is described in Volume 4 of this series,
Recommended Quality Control Requirements for a Central Military Food Service System, by

" Ronald Josephson and Bonnie Sattler, NATICK/TR-—-83/038.

$- D. Modular Fast-Foodservice Facility

A modular unit permits a great deal of flexibility in regard to location. It can be
constructed in close proximity to the pier area, reducing the time shipboard personnel are
:Z: away from their respective ships. In addition, the number of carrier shipboard personnel required
to operate such a unit is minimal. Further, the modular unit offers a proven fast-foodservice
5‘;} concept.!.2.> Relatively large capital investment for units such as this should be anticipated.

E. Vending Operations

; This alternative, as was the case with utilizing existing galleys, would eliminate the need
b for shipboard personnel to leave the ship. This option offers foodservice to duty section
fa personnel who cannot leave the ship due to assigned watches. Because the vending units would
be accessible 24 hours a day, they would also provide foodservice for mid-rations {MIiDRATS)

" 1R.P. Richardson, D.P. Leitch, B.M. Hill, P.M. Short, and G. Turk. A New Foodservice System
Concept for Aircraft Carriers. NATICK/TR—80/007, US Army Natick Research and
Development Laboratories, 1979 (AD A083 630).

2B.M. Hill, J. Ahern, M. Ostrowsky, G. Turk, B. Bell, L. Symington, and D.P. Leitch. A
Fast Service Concept for Army Dining Facilities, NATICK/TR—82/035, Natick, MA, US Army
Natick Research and Development Laboratories, 1982;

38.M. Hill, M. Ostrowsky, J. Ahern, and G. Turk. A Fast Service Concept Utilizing a Modular
Food Facility. NATICK/TR—82/038, Natick, MA, US Army Natick Research and Development
Laboratories, 1982,
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requirements. Further, as this service would probably be provided under contract, it would
require no shipboard MS labor. Provisions have to be made in the contract to minimize runouts,
to ensure quality snd prevent mechanical problems.

The conclusion drawn from the consideration of the viable aiternatives was that any one
option could not efficiently support the foodservice requirements for aircraft carriers while
in port. Therefore, the investigators considered a proposal that combined foodservice concepts
and facilities. The following section describes further efforts conducted to evaluate some
particular products for their suitability for incorporation into the ultimate concept under
development.

IV. EVALUATION OF NEW FOOD PRODUCTS FOR IN-PORT FEEDING

In order to reduce shipboard foodservice labor, convenience-type foods (sheif-stable, frozen,
dehydrated) were tested and evaluated to determine customer and MS acceptability. This test
was conducted onboard the USS Kitty Hawk (CV—63) NAS North Isiand and USS Alamo
(LSD—33), NAS San Diego. In addition, surveys were simultaneously administered to consumer
and MSs to obtain attitude and preference data toward foodservice during these in-port periods.

A. Evaluation of Convenience Foods

This segment of the in-port feeding project was devoted to an evaluation of the acceptability
of convenience foods from both customer (i.e., enlisted personnel) and worker (i.e., MSs)
viewpoints in order to determine the extent to which such items could be incorporated in
a proposed concept. Test menus, each of a two-week duration, were designed, one for each
ship (Appendix A). These menus utilized convenience foods (both frozen and shelf stable)
that were either fully prepared (e.g., entrees such as lasagna) or partially prepared (e.g.,
dehydrated potatoes, cake mixes, etc.). One of the types of the prepared convenience foods
evaluated were Tray Packs which are thermally processed, shelf-stable foods in half size
steamtable containers. In order to offer menus that contained adequate variety, these products
were supplemented with non-labor intensive conventional items obtained from the Armed Forces
Recipe Service. The following tables (1 through 4) provide the results of the convenience
foods test. In order to evaluate quantitatively customer preferences, a hedonic scale {as shown
below) ranging from one (dislike extremely) through nine (like extremely) was utilized.

HEDONIC SCALE

Dislike extremely
Dislike very much
Dislike moderately
Dislike slightly

Neither like nor dislike
Like slightly

Like moderately

Like very much

Like extremely

OCONONHLWN =
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1. Customer Acceptance. |f we establish an acceptability cutoff point at 6.0, (like
slightly), 62% of the Tray Pack items tested onboard the USS Kitty Hawk were well accepted.
Nevertheless, Tray Pack items receiving mean hedonic ratings below 6.0 were found in all four
categories: - entrees, vegetables, potatoes and starches, and desserts. However, all of these items
scored between “‘neither like nor dislike’” (5) and “like slightly’ (6) indicating that none of
the Tray Pack items were actively rejected as unacceptable.

Table 1
USS Kitty Hawk food acceptance: Tray Packs

Mean Hedonic

N Rating
Entrees
Chicken Cacciatore 19 6.84
Stuffed Cabbage 23 6.65
Beef Stew 46 6.63
Sliced Pork with Gravy 38 6.45
Chipped Beef 32 6.34
Sliced Roast Beef 22 6.32
Chili 24 6.29
Stuffed Green Peppers 21 6.24
Macaroni and Beef 18 5.50
Beef Burgundy 25 5.16
Vegetables
Home Baked Beans 22 5.54

Potatoes and Starches

Macaroni and Cheese 41 6.37
German Potato Salad 30 5.80
Scalloped Potatoes with Ham 26 5.73
Desserts

Apple Crunch 20 735
Cherry Crunch 38 5.63

in regard to the frozen convenience foods evaluated onboard the USS Kitty Hawk
(Table 2), 85% of the items tested were rated above 6.0. It should be noted that only one
of the 13 frozen dessert items tested received a rating below 7.0 (lemon crunch, 6.52). Further,
only one item scored in the region of active dislike (parsiey buttered potatoes). All of the
rest scored at a minimum between ‘““neither like nor dislike” and *like slightly.”
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ﬁ Table 2
b USS Kitty Hawk food acceptance: frozen/dshydrated
5':'1‘ Mesn
N Hedonic Rating
":5 Beef in Barbeque Sauce 30 7.13
3 Sliced Pork with Gravy 24 7.12
' Sliced Roast Beef with Gravy 30 7.03
Baked Stuffed Shells and Spaghetti Sauce (CN) 47 6.81
<N Chicken A La King 23 6.70
Y, Grilled Steak (Reformed) 66 6.58
:3 Salisbury Steek 31 6.58
T4 Swedish Mestballs 31 6.48
s Pork Chop Suey 14 6.43
, Spaghetti with Mestbells and Sauce (F2) 19 6.42
A Baked Lasagne 42 6.38
A Stuffed Green Peppers 18 6.22
o Beef Stew 25 6.12
1 Sloppy Joe 20 6.10
Beef Tips with Gravy 17 6.06
Cheese Ravoli (FZ) with Spaghetti Sauce (CN) 43 5.91
:.‘, Burritos 26 5.58
i~y Veai Parmesan 21 5.48
: :: Enchilladas 26 5.27
"
¥ Potatoes/Starches
o Macaroni and Cheese 38 6.66
N Parsiey Buttered Potatoes 36 4.06
2N
4 Desserts
P
o Cheesecake 22 8.18
N Apple Pie 18 8.00
3:. German Chocolate Cake with Frosting 17 7.94
o Carrot Cake 21 7.90
;’,\ Blueberry Pie 21 7.90
X2 Coconut Cake with Frosting 16 7.88
: Dutch Apple Pie 42 7.84
Banana Cake with Frosting 22 7.82
ﬁ Devil's Food Cake with Chocolate Frosting 39 7.74
. Strawberry Rhubarb Pie 14 7.71
.2 Chocolate Brownies 20 7.40
> Pecan Pie 24 7.44
Lemon Crunch 28 6.52
f, Dehydrated '
2
: Au Gratin Potatoes 81 6.59
" Scalioped Potatoes 27 5.41

2D Carrot Cake Mix 12 7.75




The evaluation of Tray Pack items conducted onboard USS Alamo (Table 3} revealed
that 60% of the tested Tray Packs were well accepted. Tray Pack products receiving a mean
hedonic rating below 6.0 were found in the entree, vegetable and starch category and two
potato items scored in the region of active dislike.

Table 3
USS Alamo food acceptance: Tray Pack
Mean Hedonic

N Rating
Entrees
Stuffed Peppers 28 7.58
Chili 35 7.43
Chicken Pot Pie 24 7.38
Beef Tips with Gravy 21 7.24
Sloppy Joe 27 7.15
Stuffed Cabbage 12 7.00
Chicken Cacciatore 12 7.00
Chicken Breasts in Sauce 22 6.65
Chicken A La King 25 6.24
Salisbury Steak 32 6.00
Baked Lasagna 29 6.00
Cheese Ravioli 2] 5.76
Roast Beef 36 5.56
Vegetables
Home Baked Beans 1 5.82
Potato and Starches
Macaroni and Cheese 18 5.48
Scalloped Potatoes 55 498
German Potato Salad 26 4.46
Desserts
Apple Crisp 7 7.86 ]
Cherry Crisp 13 7.56

In regards to the frozen convenience foods evaluated onboard the USS Alamo (Table 4},
85% of the items tested were rated above 6.0. It should be noted that every frozen dessert
item tested received a rating which exceeded 7.25, and only one item (seafood newburg) scored
in the region of active dislike.
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Entress

Tuna Noodle Casserole
Beef Tips with Gravy
Beef Stew

Salisbury Steek
Chicken A La King
Grilled Steak (Reformed)
Pork Chop Suey
Macaroni and Beef
Sliced Pork

Cheese Ravioli

Beef BBQ

Swiss Steak
Enchilladas

Turkey

Burritos

Stuffed Shells

Swedish Meatball
Baked Lasagna
Seafood Newburg

Potsto and Starches
Macaroni and Cheese

Desserts

Coconut Cake

German Chocolate Cake
Devil's Food Cake
Boston Cream Pie
Strawberry Shortcake
Dutch Apple Pie

Peach Pie

Biueberry Pie

Carrot Cake

Chocolate Brownies
Cheesecake

Pumpkin Pie

Apple Pie

Strawberry Rhubarb Pie
Lemon Meringue Pie
Lemon Crunch
Chocolate Cream Pie
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Table 4
USS Alamo food acceptance: frozen

NI8BUNF

28

19
16

45

35
16

17

15
1

12

19
10
15
16
15

17
12
14
25
15

Mean Hedonic
Rating

7.62
7.53
741
71.29
6.96
6.85
6.76
6.72
6.36
6.35
6.28
6.24
6.10
5.94
5.79
5.69
5.65
5.48
4.00

6.12

8.67
8.55
8.37
8.25
8.01
8.00
8.00
7.90
7.88
7.86
7.88
7.78
7.87
1.57
748
7.35
71.26

.......
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2. Mess Management Specialist Acceptance. In general the convenience foods tested
onboard the USS Kitty Hawk and the USS Alamo were very well accepted. Results of interviews
conducted with MSs pertaining to their attitudes towards the convenience food indicated that
not only did they reduce preparation time and clean-up but the selections were extremely
acceptable as well.

items such as the thaw and serve desserts, which were extremely acceptable from a
customer’s standpoint, required virtually no labor other than slicing and serving. Some problems
identified by MSs interviewed concerned packaging and handling of convenience items. Problem
areas mentioned most often were the following four.

a. The Tray Pack containers provided too few servings per insert. For example, with
headcounts onboard the USS Kitty Hawk as high as 900 for lunch, constant replenishment
of the serving line was necessary, which resulted in excessive messing delays.

b. When Tray Packs were heated in steam jacketed kettles workers experienced
difficulties taking out and opening the heated products.

c. The alumirum, full-sized steamtable trays that held many of the frozen products
(e.g., sliced po~:) were awkward and fragile, resulting in excessive spillage. Many full-sized
aluminum steamtable trays were crushed in handling and therefore had to be reformed before
being inserted into ovens.

d. The “boil in bag” products tested (e.g., swedish meatballs) were totally unacceptable
in regard to packaging and handling. Approximately 28% of the boil in bags heated in the
steam-jacketed kettle had punctures or developed seal leaks. As was the case with Tray Packs,
removing these items from the steam jacketed kettles after heating proved very difficult.

it must be noted that these packaging and handling difficulties were encountered in only
a small number of total convenience items tested. The majority of test items demonstrated
their potential for use in a proposed foodservice system by reducing MS shipboard labor while
maintaining food quality.

3. Comparative Analysis. A comparative analysis {cost, acceptability) was conducted
between Tray Pack and frozen entrees in those cases where like items were evaluated (Table 5).
in each case the cost per portion of the Tray Pack entrees exceeded that of their frozen
counterparts. The additional cost per portion with the Tray Pack items ranged from 15%
higher in the case of macaroni and cheese to 64% higher in the case of sloppy joe. In addition,
only two of the ten Tray Packs compared were considered more acceptable than their frozen
counterparts, one of which was the sloppy joe (64% more expensive}, Therefore, because
of the higher cost per portion of Tray Packs and the overall comparable acceptability between
frozen and Tray Pack items, frozen items were selected as being more cost beneficial for
consideration as part of a convenience food concept. It is important to note that the high
cost of Tray Packs in comparison to frozen convenience foods may be largely attributed to
their low production base. As the demand for Tray Pack products increases and the production
base grows, price reductions should be realized through economies of scale, and Tray Packs
may prove more desirable than frozen items.
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Table b

A comparative cost analysis between
Tray Pack and Frozen entrees

TP Cost/Serving

Increase Over Acceptability:
Item Cost/Serving Fzn Fzna.b TP to Fznb
Stuffed Peppers $0.55 16 More acceptable
Sloppy Joe .45 64 More acceptable
Lasagna .51 51 Comparable
Beef Stew .75 32 Comparable
Sl. Pork w/Gravy .86 53 Comparable
Macaroni and Cheese 27 15 Comparable
Chicken A La King 54 44 Less acceptable
Sl. Roast Beef w/Gravy .94 46 Less acceptable
Macaroni and Beef 42 38 Less acceptable
Salisbury Steak b2 62 Less acceptable

3Not included are energy costs of frozen storage.

byt the difference in the mean hedonic ratings between items as + .05 then the Tray Pack
was judged comparable to the frozen counterpart; if 0.5 then more acceptable; if <0.5 then
less acceptable.

B. Attitude Surveys

Consumer and foodservice worker (MS) attitude surveys pertaining to in-port, periods
conducted on the USS Kitty Hawk were aimed at evaluating a recent ship restricted availability
(SRA) period when (1) both galleys were shut down (2) all enlisted personnel were placed '
on commuted rations (COMRATS) and (3) personnel were shuttled to the ashore EDF for
meals. Surveys conducted onboard the USS Alamo addressed attitudes regarding its recent
planned restricted availability (PRAV).

A substantial number of personnel {(68%) stay onboard both ships during extended in-port
periods (Table 6), all of which had to be fed. In addition, only an 11% decrease in onboard
personnel from weekday to weekend was identified.
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Table 6

Percantages and frequencies of personnel that
live on or off the ship during the PRAV/SRA

Total USS Kitty Hawk USS Alamo
% Count % Count % Count
- Weekdays 68 113 65 62 72 51
32 54 35 34 28 50
N = 167 N =96 N =71
Weekends 57 93 58 55 56 38
43 70 42 40 44 30
N = 163 N =95 N = 68

The majority of shipboard personnel were utilizing foodservice facilities onboard for breakfast,
lunch, dinner (Table 7); however when asked where they would prefer to eat each of the
three meals, an overwhelming majority preferred to eat their meals ashore.

When asked to rank order their preference for three food systems, the majority (63%)
selected the A-ration as their first choice and short order and takeout as their second and
third choices, respectively (Table 8).

When MSs were asked how additional free time, if given, would be spent, the majority ;
(56%) feit that this free time would be utilized for additional training (Table 9). |

In summary, the following findings from surveys administered to both customers and MSs
were considered in the design of the new foodservice concept for in-port feeding.

1. The majority of shipboard personnel remain on or with the ship during in-port periods
and require some sort of foodservice support. This support is required on weekends as well
as weekdays.

2. The majority of crewmembers currently utilize foodservice facilities onboard for all
three meals but would prefer to enjoy their meals away from the ship.

3. The order of preference for foodservice systems is A-ration, short order and takeout.

4. MSs believe that additional free time resulting from a reduction of foodservice labor
requirements while in-port would be utilized for more training, rather than for more cooking
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Table 7

il
e .

Survey of personnel utilizing onboard foodservice facilities

People Who

Are Single

Are on First PRAV
Are on COMRATS
Are Now Eating

Breakfast Aboard
Lunch Aboard
Dinner Aboard

Would Prefer to Eat
Breakfast

Onboard
On Pier
Ashore
Barge

Lunch

Onboard
On Pier
Ashore

Barge
Dinner

Onboard
On Pier
Ashore
Barge

%
73.2
82.0

50.9

65.8
716
54.3

253
5.1
674
22

203
88
68.7
2.1

19.3
6.8
714
28

Total Sample
Count
142
137

103
134
101

45
120

39
17
132

37
13
137

N
194
167

173

157
187
186

178
178
178
178

192
192
192
192

192
192
192
192

USS Kitty Hawk

% Count N
73.9 85 115
771 74 96
40.4 40 99
63.1 53 84
65.8 73 1M1
50.4 55 109
19.0 19 100

7.0 7 100
71.0 71 100

3.0 3 100
14 13 114
12.2 14 114
73.6 84 114

26 3 114
14 13 114

9.6 1 114
75.4 86 114

3.5 4 114

22

%
72.2
88.7

64.9

68.5
80.2
59.7

333
25
62.8
1.0

333
3.8
61.5
13

30.7
25
65.4
1.3

T e

USS Alsmo

Count

57

63

79
n

74

73
76
77

78

33

78
78

78

78
78

78
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Table 8

Rank ordering of food systems

Total

USS Kitty Hawk

USS Alamo
% Count % Count 9% Count
A-ration N =193 N=115 N=78
1st Choice 63.7 123 73 82 52.5 41
2nd Choice 16.1 31 11.3 13 23.1 18
3rd Choice 20.2 39 174 20 244 19
Short Order N=193 N =115 N=78
1st Choice 243 47 16.5 19 35.9 28
2nd Choice 49.2 95 51.3 59 46.2 36
3rd Choice 264 51 32.2 37 17.9 14
Takeout N =193 N=116 N=78
1st Choice 119 3 12.2 14 1156 9
2nd Choice 347 67 37.4 43 30.7 24
3rd Choice 534 103 50.4 58 57.7 45
Table 9
Su‘rve'y of possible utilization of potential free time

MSs: Free time Total USS Kitty Hawk USS Alamo

would result in: % Count % Count % Count

More cooking 1mn 3 6.25 1 18.19 2

More liberty 1.1 3 12.50 2 9.09 1

More training 55.56 15 68.75 1" 36.36 4

Other 22.22 6 12.50 2 36.36 4

N =27 N=16 N=11

(more than one response allowed per question)




v or additional liberty. This finding is significant in that discussions with high ranking Mess
{ Management Specialists and Navy Food Management Team members indicated they have

<y identified advanced training for MSs while in-port as deficient.
T
:'\ V. PROPOSED IN-PORT FEEDING SYSTEM

A. Overall System Description

Oy
?:'.{: The basic objective of any proposed foodservice concept for in-port feeding should be
.\-‘,:j to provide conveniently located facilities near the ships. The facilities should offer diverse,
‘-l::- highly acceptable menus utilizing a number of easily prepared food products and thus permit
N a reduction in foodservice labor requirements during these periods. In addition, any dining
concept should offer an environment that represents an improvement over that found onboard

o ship during most overhaul situations.

j(::f As stated earlier in this report, it was felt that any one foodservice alternative could not
S support the requirements for carrier personnel while in port yet satisfy these aforementioned
e objectives. Therefore, a concept that drew upon the positive attributes of three foodservice
3 alternatives was developed. These three alternatives were a full-service satellite A-ration outlet
b ::.'r: relying heavily on the use of convenience foods, a modular outlet providing fast foodservice,
':-f;: and a vending machine service located on the hangar deck of the carrier. While the primary
. f,‘ thrust of this project was to develop a new foodservice system to support carrier personnel
during extended in-port periods, the two ashore facilities — A-ration and modular fast-food
; outlets — could be utilized by ather ships {(e.g., ammunition ships (AES), fast combat support
o ships (AOES)) in similar situations.

o 1. Full Service Satellite A-ration Outlet. This outlet would offer a high-preference,

cyclic A-ration menu that is strongly dependent both on convenience foods that are readily

\ available from the Defense Personnel Support Center (DPSC) and commercial sources, as well
e as low-labor recipes presently in the Armed Forces Recipe Service. Food in this facility would
7o be prepared or heated on site. The facility should have one serving line and seats for
v_f-jjf approximately 150 customers. In addition, this outlet would ideally be located within 500
o feet of the pier area. As a result of an analysis done under an IPA agreement between San
Diego State University and NLABS (series volume 2, A Cost Benefit Analysis of the Use of
i Convenience Foods in a Miiitary Foodservice Operation, by Mary Q. Hawkins,
NATICK/TR—-83/036), a high preference, 21-day A-ration menu was developed, which permits
maximum flexibility in substituting commercially available prepared convenience foods for
conventionally cooked recipes that are in the Armed Forces Recipe Service. This menu was
used in the comparison of direct food and labor costs for the projected convenience systems

versus the existing conventional system.

S J

:f".-; 2. Short-order outlet. The short-order facility would operate in a prefabricated modular

f\"_: building located near the pier. This outlet should offer a limited and constant menu, consisting

':'-:f of hamburgers, hotdogs, french fries, etc.,, that would be served in disposables. This outlet

:;}j would be open for lunch, dinner, and late-evening meals. Adjacent to the building would

i -\.: :v
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be a patio area with an overhead covering to provide an eating area for patrons. The majority
of the food at this location would also be cooked on site. A modular fast-foodservice facility
purchase description containing facility and equipment specifications is contained in
Appendix B.

3. Vending machine service. An outlet providing vending machine service would be
located on the hangar deck of the carrier. This outlet should offer a menu consisting of
prepackaged items that one would normally find in vending-type operations (e.g., canned soups,
canned entrees, prepackaged salads, sandwiches, and desserts). It is planned that this outlet
be operated under a contract arrangement with a commercial foodservice company. No cooking
is to be done at this facility. Equipment will consist primarily of hot and cold coin-operated
vending machines supplemented with microwave ovens for reheating.

B. Headcount Forecast

A forecast of the number of customers expected to attend each meal in each of the
different outlets is presented below. Access to these facilities would be controlled by the
requirement for presentation of the ship’s ID card to gain entrance. It is important to note
that these forecasts are for shipboard personnel only and are based on the following:
(1) historical attendance rates onboard a carrier during an SRA period; (2) actual carrier
personnel attendance data at the station EDF at NAS North Island; (3) the results of customer
foodservice preference surveys conducted onboard the USS Kitty Hawk in October 1980;
(4) the relative location of each outlet to the ship (i.e., the farther from the ship, the lower
the attendance); (5) the continuance of COMNAVAIRPAC's policy of placing shipboard
personnel on COMRATS during SRA periods.

Table 10
Forecast of meal attendance

Outlet Breakfast Lunch Dinner Late Evening
A. Weekdays
A-ration 350 450 350 _
Short order —_— 375 200 200
Vending 75 175 100 —
Total 475 1000 650 200
B. Weekends
A-ration 100 250 200 —_
Short order — 200 100 100
Vending 50 75 75 —_
Total 150 525 375 100
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C. Meal Hours

The proposed meal hours associated with the headcount forecasts above for each of the
facilities when a carrier is in an extended in-port period are as follows:

f Table 11
- Meal hours
,,' Outlet Breakfast Lunch Dinner Late Evening
. A. Weekdays
| A-ration 0600—0800 1100-1300 1600—1800 —
E:‘ Short order — 1100—1330 1530—1800 1900-2200
ke Vending 06000900 1030-1330  1530-1830  ——
B. Weekends
A-ration 07300900 1130-1300 1630-1800 —_
Short order — 1100-1300  1530—1800 1900—2200
Vending 07300900 1130-1330 16001800 —

D. Feeding the Duty Section

One of the issues that must be addressed by any proposed in-port foodservice system
is the feeding of the ship’s duty section, which is usually required to remain onboard the
ship. There are several alternatives for providing meals to the duty section. The selection
of which one to apply will depend on the policy set forth by the ship’s captain. There are
three alternatives.

1.  Vending operations. With everyone receiving COMRATS, the duty section can obtain
its meals at the vending machine operation which is planned to be located on the ship’s hangar
deck. This alternative appears less than ideal in that the duty section receives a meal that
is lesser in quality than that served ashore.

2. Nearby outlets. Permit the duty section to rotate off the ship to eat at the nearby
outlets. The convenience of the locations would minimize the time absent from the ship.
In addition, the duty section could have head-of-the-line privileges or eat at early/late chow
to minimize their time off the ship. This alternative could be further expanded to include
box lunches prepared at the nearby outlets for MIDRATS for the duty section so that no

one is required to leave the ship at this time. (This alternative has been used by carriers
in SRA at NAS North Island).
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3. Transport food. Transport hot/cold prepared food in bulk quantities in mermite

g cans onboard the ship. This option would require an additional serving line to be set up.
m While this alternative provides hot, nutritious meals to the duty section it requires a substantial
X increase in manpower to transport the food, serve it, and maintain a messdeck.

E. Foodservice Personnel Requirements

Based upon the forecasted headcounts presented in Table 10 and 11, the estimated

S foodservice personnel requirements are presented below. These figures are based on two watches
:.j’l and the standard ““5 and 2" schedule that most MSs prefer when in port. These facilities
- will be manned by carrier foodservice personnel during in-port periods.

2y

< Table 12

~ Foodservice workers required by facilities

R

N A-Ration Short Order Vending3 System

e Per Watch Total Per Watch  Total  Per Watch Total Total

Watch Captain 1 2 —_ _ — —— 2

% Jack of the Dust 1 2 — — — 2

~ Cooks 6 12 4 8 — — 20

- Food Service

o Attendants 15 30 2 4 - _— 34

Z::j 3(As the vending machine operation on the carrier deck would be a contract operation, no
foodservice personnel would be required.)

{

-: In addition, the following personnel would be required to manage the overall operation, 3,
& prepare, and maintain financial records, and provide logistics support.

-

3] 1 — Food Service Officer

1 — Leading Chief Petty Officer
2 — Records keepers
_4 — Logistics support

& 8 Total

2

"7. The forecasted total manpower requirement for the new system is therefore 28 MSs,
: compared to the 59 MSs that are assigned to a carrier {see volume 2 in this series, a Cost
5
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':E'\'- Benefit Analysis of the Use of Convenience Foods in a Military Foodservice Operation, by

Mery Q. Hawkins). (Neither figure includes personnel Temporary Duty (TDY), Temporary

’. Additional Duty (TAD), or assigned to damage control, etc.) :

o~

"::: The staffing levels in the A-ration facility are predicated on (1) the use of convenience

'\_ foods to as great an extent possible, {2) the use of low-labor recipes from the Armed Forces |
e Recipe Service, and (3) the predicted headcounts in Table 10. These estimates may have to !

be revised up or down, depending on attendance and the percentage of the menu that can i

j.:; be provided by the convenience foods.

J'. The short-order staffing levels are based on worker requirements experienced at similar

jf'-j: foodservice operations at other military installations (e.g., the mobile unit at the Marine Corps

= Air Ground Combat Center (MCAGCC) Twentynine Plams,* the fast-food modular units at '
. Ft. Ord?-* and Travis AFB.S |
L !
o F. Organization and Financial Accountability |
I |
.:::j it is recommended that all three foodservice facilities that make up the in-port system

- described above operate under the control of the ship’s Food Service Officer in a manner

similar to an onboard foodservice operator. The Food Service Officer at the ashore installation

- will have maintenance and repair responsibility for the two ashore outlets as facilities but the

{j} operational responsibility will reside with the ship’s Food Service Officer. !
e

- a |
N Financial reports and analyses, specifically, 338s showing weighted ration credits vs. the :

. cost of food issued, for both government-operated outlets the proposed in-port system, will

, be consolidated prior to being sent to NAVFSSO. It is recommended, however, that each

e outlet in the system maintain its own financial records (i.e., issues vs. ration credits) prior

{::C to consolidation in order to maintain proper control and responsibility and to identify potential

o food cost problem areas.

;::. G. Moenus

A

«Z;} Examples of the different types of menus that will be offered in the new system are

?_-: presented in figures 1 and 2. The primary objective in designing the A-ration menu was to

incorporate as many high-preference items as possible which are available in prepared form

“M. Davis, P. Brandler, W. Wilkinson, H. Meiselman, L. Birnbaum, L. Symington and D.
o Bissonnett. An evaluation of the New ‘’Muiti-Restaurant’’ Food Service System for the Marine
" Corps. NATICK/TR—81/023, Natick, MA; US Army Natick Research and Development
Laboratories, 1980 (AD A108 375).

»

-

>,

- $G. Hertweck and R.L. Bustead. Experimental Evaluations of the Modular Fast Foodservice
o Facility at Travis AFB, NATICK/TR—75-34 OR/SA, US Army Natick Research and
e Development Laboratories, 1974 (AD A007124).

N
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{from both DPSC and commercial sources) or easily prepared from recipes in the Armed Forces
Recipe Service. The lower cost of the menu items prepared from the Armed Forces Recipes
Setvice should balance the anticipated higher cost of the convenience food items. This strategy
P will permit the greatest flexibility in determining how large a percentage of the menu can
be convenience foods without exceeding the Basic Daily Food Allowance (BDFA).

N
08

:l-jf The menus in both the short-order outlet and the vending service are limited and do
oS not change in large measure from day to day to simplify each operation and thus reduce labor
. requirements.

* H. Food Cost Analysis

ln any military foodservice operation, it is mandatory that food costs remain within

established guidelines. To accomplish this with the proposed in-port system, it is recommended

34 that the two ashore outlets be viewed as a consolidated foodservice operation or system, with

-'" the goal of balancing the combined food issues against combined weighted ration credits. This

o approach was used very successfully in the “multi-restaurant’’ concept for the Marine Corps

at MCAGCC, Twentynine Palms, where the high costs of certain speciality menus were balanced
by less expensive, short-order menus.*

5 Because of limited headcounts, ease of preparation of breakfast items and spaced arrivals

=S at the moming meal, the need to incorporate convenience food items for breakfast was not |
warranted. Table 13 presents typical breakfast menus which may be offered. An average
breakfast cost of $0.70 was used in determining daily food costs.

Each of the menus presented in the previous section has been priced by computer using
standard portions in the Armed Force Recipe Service and DPSC food costs (FY 81 Costs).
iy Sample meals and their respective costs as well as total menu costs are presented in the following
O tables (14-17). Where choices exist, the more expensive item is always used. The prices
" shown reflect food costs yielding a BDFA of $3.54.

. Referring to Table 15, it will be noted that we have assumed that the cost of the A-ration
o~ breakfast remains constant at 20% of the BDFA or $0.70 per meal. As indicated, the average
> cost of the lunch and dinner meals prepared from scratch in the A-ration menu are $1.54
s and $1.56, respectively. If approximately 50% of the entrees are replaced with convenience
food products, the average costs assuming this 50/50 mixture of scratch and convenience items
would increase to $1.61 for dinner and $1.67 for supper. One reason why these costs are
not higher is that a lower cost reformed steak is used in lieu of grilled steak in the convenience
menus.

Based on frequencies of choice projected headcounts and portion costs relative to the
Fast-Foodservice QOutlet, an average cost per meal as presented in Table 17, is $1.07.
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Dey 1 Day 2 Day 3
Chicken Noodie Soup Split Pea Soup French Onion Soup
Grilled Reuben Sandwich BBQ Ham Steak Swiss Steak
{ Baked Lasagre Pizza Pork Chop Suey
y French Fried Potatoes Sweet Potatoes Steamed Rice
N Broccoli Buttered Spinach Beets
¢ Whole Kernel Com Carrots Green Beans
H Tossed Salad Tosed Salad Tossed Salad
Cottage Cheese w/Peach Bing Cherry Gelatin Orange Gelatin
Cherry Pie Chocolate Chip Cookies Lemon Meringue Pie
Tapioca Pudding Butterscotch Pudding Brownies, Chocolate
Cream of Tomato Soup Chicken w/Rice Soup Beef Vegetable Soup
Sliced Roast Beef Salisbury Steak Veal Parmesan
D Fried Chicken Polish Sausage Chicken A La King
| Mashed Potatoes German Potato Salad Mashed Potatoes
N Green Peas Brussel Sprouts Broccoli
N Stewed Tomatoes Succotash Wax Beans
€ Tossed Salad Tossed Salad Tossed Salad
R Mixed Fruit Gelatin Three Bean Salad Cole Slaw
Angel Food Cake Blackberry Pie Yellow Cake w/Frost
Chocolate Pudding Spice Cake w/Btr, Blueberry Crisp
Cr. Frosting
Day 6 Day 6

Manhattan Clam Chowder

Venilia Pudding

Figure 1.
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Chicken Vegetable

Chocolate Pudding
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Day 4

Cream of Mushroom Soup
Macaroni Beef w/Tomato
Hot Roast Beef Sandwich
French Fried Potatoes
Buttered Lima Beans
Glazed Carrots

Tossed Salad

Cottage Cheese w/Peach
Apple Pie

Fruit Bar

Chicken Noodle Soup
Grilled Steak

BBQ Chicken

Baked Potato

Cauliflower

Peas

Tossed Salad

Potato Salad

Pumpkin Pie

Chocolate Cake w/Frosting

Dav 7
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Minestrone Soup

Fried Fish Portion Baked Meat Loaf Hot Turkey Sandwich
L Sloppy Joe on Bun Knockwurst Tuna & Noodie Casserole
U French Fried Potatoes Baked Beans Mashed Potatoes
N Spinach Sauerkraut Zucchini
C Squash Green Beans Beets
H Tossed Salad Tossed Salad Tossed Salad
Cottage Cheese w/Pineapple Macaroni Salad Cottage Cheese w/Peach
Butterscotch Brownies Hermits Strawberry Rhubard Pie
Cherry Pie Boston Cream Pie Apple Crisp
Navy Bean Soup Corn Chowder Beef and Noodle Soup
Baked Ham Corned Beef Grilled Ham
D Spaghetti w/Meat Baked Chicken BBQ Beef Slices
| Escalioped Potatoes Boiled Potatoes O’Brien Potatoes
N Green Beans Carrots Green Beans
N Havard Beets Broccoli Corn
€ Tossed Salad Tossed Salad Tossed Salad
R Mixed Fruit Gelatin Three Bean Salad Fruit Gelatin
Carrot Cake w/Frost Peach Pie Banana Cake w/Frosting

Coconut Cream Pie

Proposed cyclic menu for A-ration outlet




Day 1 Day 2 Dey 3 Day 4
Creem of Tomato Soup Beef Vegetable Soup Split Psa Soup Cream of Mushroom Soup
Baked Chicken w/Cream Newport Fried Chicken Hot Roast Pork Sandwich Hot BBQ Beef Sendwich
L of Mushroom - Soup Braised Beef Tips Stuffed Cabbege Pork Chow Mein
U Pepper Stesk w/Gravy Escallop Potatoes Steamed Rice
N Buttered Noodles French Fried Potatoes  Whole Kernel Corn Carrots
C Green Beans Peas Beets Green Beans
H Stewed Tomatoes Carrots Tossed Salad Tossed Salad
Tossed Salad Tossed Salad Three Bean Salad Cottage Cheese w/Pineapple
Fruit Cocktail Gelatin Cottage Cheese w/Peach Yellow Cske w/Orangs  Marble Cake w/Frosting
Devil’s Food Cake Cherry Pie Frosting Butterscotch Pudding
w/Frosting Sugar Cookies Chocolate Chip Cookies
Vanilla Cream Pudding
Navy Bean Soup Cream of Chicken Soup Beef & Noodle Soup Tomato Rice Soup
Veal Cutlet Stuffed Cheese Shells Roast Turkey Fried Fish Fillet
D Baked Fish Roast Pork Loin Swedish Meatballs Stuffed Pepper
{ Bsked Potato Mashed Potatoes Buttered Noodles French Fried Potatoes
N Broccoli Spinach Succotash Lima Beans
N Beets Squash Fried Cauliflower Stewed Tomatoes
€E Tossed Salad Tossed Salad Tossed Saiad Tossed Salad
R Three Beans Salad Bing Cherries Lime Gelstin Gelatin Salad
Chessecake Pecan Pie German Chocolate Cake Lemon Meringue Pie
Dutch Apple Pie Tapioca Pudding Blueberry Pie Banana Cake w/Frosting
Day 5 Day 6 Day 7
French Onion Soup Cream of Potato Soup Clam Chowder
Hot Roast Beef Sandwich Grilled Liver w/Onions Grilled Steak
L Chicken Fried Beef Patties Pizza Fried Chicken
U Oven Browned Potatoes Au Gratin Potatoes Mashed Potatoes
N Mixed Greens Buttered Caulifiower Zucchini
C Whole Kernel Corn Green Beans Beets
H Tossed Salad Tossed Salad Tossed Salad
Macaroni Salad Cottage Cheese w/Peach Gelatin w/Peach
Peach Pie Apple Crisp Banana Cream Pie
Strawberry Shortcake Chocolate Pudding Oatmesl Cookies
Corn Chowder Chicken Rice Soup Beef w/Barley Soup
Beef Stew Chicken Pot Pie Grilled Pork Steaks
D Baked Lasagna BBQ Spare Ribs Cheese Ravioli
| Mashed Potatoes French Fried Potatoes Escaliop Potatoes
N Peas Brussel Sprouts Green Beans :
N Beets Peas Corn !
E Tossed Salad Tossed Salad Tossed Salad i
R Cottage Cheese Potato Salad Cole Slaw !
Yellow Cake w/Frosting Carrot Cake Cherry Pie |
Chocolate Brownies Fruit Bars Coconut Cake w/Frosting !

N . 3
.....

Figure 1. Proposed cyclic menu for A-ration outlet {(cont'd)
Week 2
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Dey 1

Day 2

Creem of Mushroom Soup Split Pea Soup

Gritted MHom & Cheese
Sendwich

Salisbury Steak

Oven Brown Potato

Whole Kernel Corn

Green Beans

Tossed Salad

Red Gelstin w/Banana

Apple Crisp
Pumpkin Ple

Cream of Potato Soup
Swiss Steak

Chicken Cacciatore
Mashed Potatoes

Peas

Carrots

Tossed Selad

Three Bean Salad
Cheesecake

Brownies, Chocolate

Franks w/Cheese &
Bacon

Sloppy Joe’s on Bun

French Fried Potatoes

Broccoli

Beets

Tossed Salad

Potato Salad

Boston Cream Pie

Chocolate Chip Cookies

Beef Vegetable Soup

Day 3

French Onion Soup
Breaded Chipper Perch
Turkey Pot Pie

Mashed Potatoes

Whole Kernel Corn
Spinach

Tossed Salad

Cottage Cheese w/Peach
Angel Food Cake
Butterscotch Pudding

Chicken Noodle Soup

Desy 4

Manhattan Clam Chowder
Hot Roast Turkey Sandwich
Veal Cutlet

Mashed Potatoes

Green Peas

Cabbage

Tossed Salad

Cottage Cheese w/Pineapple
Lemon Meringue Pie
Oatmeal Cookies

Navy Bean Soup

Day b5

Chicken Vegetable Soup

Macaroni & Beef w/Tomato

Grilled Ham Steaks
French Fried Potatoes
Glazed Carrots

Green Beans

Tossed Salad

Three Bean Salad
Strawberry Shortcake
Banana Cream Pie

TOzZzCr

Cream of Tomato Soup
Spaghetti w/Meat Sauce
Pepper Steak

Baked Potato

Peas

Corn

Tossed Salad

Red Gelatin

Peach Cobbler

Yellow Cake w/Frost

ImzZ 0

Figure 1.

Beef w/Barley Soup

Chicken Fried Beef Patties

Hot Roast Pork Sandwich
Mashed Potatoes

Broccoli

Squash

Tossed Salad

Macaroni Salad

Carrot Cake

Chocolate Cream Pie

Clam Chowder

Chili

Fried Shrimp

French Fried Potatoes
Spinach

Lima Beans

Tossed Salad

Cole Slaw

German Chocolate Cake
Tapioca Pudding

Chicken Chow Mein Baked Ham Beef Tips w/Gravy
Breaded Pork Chops Meat Loaf Baked Chicken & Noodles
Steamed Rice Candied Sweet Potatoes Steamed Rice
Green Beans Cauliflower w/Cheese Zucchini
Succotash Sauce Broccoli
Tossed Salad Stewed Tomatoes Tossed Salad
Macaroni Salad Tossed Salad Cottage Cheese
Apple Sauce Cole Slaw Chocolate Pudding
Chocolate Cake/Frosting Yellow Cake w/Orange  Butterscotch Brownies
Blueberry Pie Frosting
Dutch Apple Pie
Day € Day 7

Cream of Mushroom Soup
Steak Sandwich

Roast Turkey

Candied Sweet Potatoes
Green Beans

Whole Kernel Corn
Tossed Salad

Cottage Cheese w/Peach
Strawberry Rhubarb Pie
Boston Cream Pie

Vegetable Beef Soup
Fried Fish Filet
Beef Stew

Mashed Potatoes
Brussel Sprouts
Succotash

Tossed Salad

Gelatin w/Fruit
Banana Cake

Apple Crisp

Proposed cyclic menu for A-ration outlet {(cont'd)

Week 3
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Choice of One {(AH Include Cole Slaw)

1/4 Pounder Hamburger
1/4 Pounder Hamburger w/Cheese
Submarine Sandwich

French Fried Potatoes

1100-1330

(2} Hot Dogs

Fish Filet Sandwich

Chili
Choice of One
Potato Chips
Choice of One
ice Cream Sundae
Assorted Cakes
Choice of One

Assorted Soft Drinks
Thick Shake
Hours of Operation
Dinner Extended
1530-1800 1900-—-2200

Figure 2. Proposed menu and hours for fast-foodservice facility

----------
........

Chicken Filet Sandwich




Sample A-Ration breakfasts and costs

Fresh Fruit

Fried Eggs

Crisp Bacon

Hash Brown Potatoes
Toast w/lelly

Coffee

Total Raw Food Costs

Fresh Fruit

Dry Cereal, Ready-to-Eat {2)
Milk

Toast w/Jelly

Coffee

Total Raw Food Costs

Fruit Juice
Hotcakes

Syrup & Butter
Bacon Slices
Coffee

Total Raw Food Costs

Fruit Juice

Scrambled Eggs

Crisp Bacon

Pancakes w/Syrup & Butter
Toast w/lelly

Milk

Coffee

Total Raw Food Costs

Table 13 |

Food Costs

$0.11

$0.49

$0.18
A3

19

$0.58

$0.18
1
19
A7
.08
14

$ 91
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* Table 14

\ Sample convenience A-ration menu selections and costs

< Food Costs
L A. Lunch (Day 1)

& _ *Chicken Noodle Soup | $0.07

e * Baked Lasagna .70

Broccoli 1

o

Tossed Salad 13
2 * Cherry Pie - 33
Fruit Juice .08

Milk 14
Total Raw Food Cost $1.56

I.‘;‘{fla'

—-‘.

B. Dimner (Day 12) [

*Navy Bean Soup $0.07

SO

*Baked Fish .70
Baked Potato 03
‘ Beets .07
* Cheesecake 43
Coffee .04
~ . Milk 14

Total Raw Food Cost $1.48

.Convenience foods

-
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e 21 Day A-ration cost analysis
‘
:Iftif Lunch Dinner Daily Total
o 100%  50% Scratch/60%  100%  50% Scratch/50%  100%  50% Scratch/60%
o Dey Breakfast Scratch Convenience Scratch  Convenience Scratch  Convenience
' 1 0.70 1.34 1.52 1.44 1.06 3.48 2.28
S
ﬁ\f 2 70 168 — 1.44 146 3.82 2.16
*j 3 70 1.68 2.40 1.42 1.57 3.80 467
5 4 70 1.35 1.52 2,65 1.99 4.70 421
5 70 1.72 1.80 1.34 1.59 3.76 4.0
% 6 .70 118 1.40 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>